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(57)Abstract: 

PURPOSE: To maintain the stable white luminescence 
characteristic over a long period by laminating a blue 
luminescence layer and a green luminescence layer in 
sequence from a positive hole transportation layer side 
on an organic luminescence layer, and providing a region 
containing a red fluorescent dye on the green 
luminescence layer. 

CONSTITUTION: Conducting layers 2a. 2b and a positive 
hole transportation layer 3 are provided on a substrate 
1. and an organic blue luminescence layer 4 is provided 
on the layer 3. The layer 4 is made of a compound 
capable of efficiently transporting the electrons 
implanted from a cathode in the direction of the layer 3 
between electrodes applied with the electric field. The 
compound having high electron implantation efficiency 
from the layer 2b and capable of efficiently transporting 
the implanted electrons is used for the layer 4. An 
organic green luminescence layer 5 is provided on the 

laver 4 and a compound having high electron . ... 

mplantation efficiency from the layer 2b and capable of efficiently transportmg ^he .mp^anted 
eTeclons is used for the layer 5 like the material used for the layer 4. A region containing a red 
fluorescent dye is provided on the layer 5. 
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iisis It T 5 r i: Sr1#« t -TS 4 IBtfero^mi^ 
[000 1] 

[0 0 0 2) 

v^^(D&.m] mumcom^^^ (ed 

LXtt, «l«SttJ|sF©II-VI»|^fc-&ifei|t^«£-e*>6 Z n 
S. CaS. SrS^ftd. ^%'P-L-'X'h^Mn^^±m 
7bm (Eu, Ce. Tb, Sm^) ^ V-:f\^tih<Di)> 

1) ^mmm^-Bm (5o~iooohz) . 

2) m^ms.ti^^^'' (~2oov) . 

4) ^jaiEi&ieiK©^;^ ^*siSv^. 

[0 0 0 3] Lii^L. ja<^, ±|EPa^S^ro3S:S©fc«)s 

v\ 5^#05i^T 5 v*»fe/j;5*«liE?L«ijig t 8 - 1 K 

S:l9:»tfc=&«tm^l6^^i^©M56 (A p p 1 . P h y 
s . Lett. , 5 1#. 9 1 3H, 1 9 8 7^#BS) 

[00 041 ^mm.^^%m^^(^^^^£W^t ux. 



TV^4*s (<RrM¥3-l 8 7 1 9 2^4iia#^,) . r<D 

[0 0 0 5] t5-oO:^i^i: LT. 

Tp+^^Xfc-ofc (#88^4-8 80 7 9-g-i^«. l^M¥ 
5-94 8 7 5 ■§-2t«#fiS) o 
[0006] 

[^?^A5/^9tLJ:5 i:-rs^ai BtTxEo J: 5 
f*efeli3t^lr-t-5^«im#IS3fe«^<t * 7-7 /K?- 
v\ 

[0 0 0 7] ±xEcDas*>b, efe^)t(ow«i«if-^3t 

[0 0 0 8] 

[^S^Mlfc-t-5fcJ«)0^g] *^?^#^J4±ia*4fe«c 

[0 0 0 9] mh. ^^m^^mii^ atE±fc. 
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5. 

[0 0 10] wT, :^?tm(omm^^^%m^^mm\c 

0iJSr1^S;«)»tS^i-»riB0-efct). lttS«. 2a. 2b 
[ 0 0 1 1 1 1 ±»c»i^S^ 2 a dSfSUt e>^^5*^ 

r03^mS2 a i: U-CJiil^, T/W?^^'-^,^ 
if^^y-fyy^. fe5V^H. jKy (3 -^^/w^^^-^a: 

TJl^^i--5:it t-Ct^ (Appl. Phys. Let 
t. , 6 0#. 2711 H, 199 2##fiS) , ±fB® 

±. ii-^U<t4 8 0%UAJiSjg-t-5ri:;65M4L.<. :i 
CO:^, Jf^lis 5~1 0 00nm, Sf*b<tt 

1 0~5 OOnmSS-Cfc-So ^S?^-CJ:v^4i^«3?m 
S2 a(4S«l i:l^--Ct> 

10 0 121 1 tC^UfcMT'ttv n-nm 2 a »±^11 

So *1iS2bl4»® {:*y-K) tbXs 

4 »c«^§raA-r2)^*iJ^*fc-t-« 2 b i: 

L.-Cffiv^btb5W(±. BirlE«S^2 affl©lti|sfSrfflV^ 

^i^e5CC>-g■^;>5^^^b^^5o 2 b ©Kffttii^. 

v^*5^ ^m^2 b(0±l'^?3(rS«l tl^SlcDS«?r^ 
It-Sr t tT-#-5o ^SS2 a t 2 bro/>/i< t 

5o ¥tge2ai:2b<0-:fr(4. 10- 

5 00nmO)^l?t?fcSri:*S»:ib<. SI^14CD6:1^ 

[0013] 2 a <D±t;ittIE?L$ijS« 3 *SsS»t 



[0014] r (D J: 5 J^CjETLflitt'fli'g-fei: LTI*. ^x. 
\1L. it^MBSS 9-1 9 4 3 9 3^^#, *ll<l#fFm4. 
1 7 5. 9 6 0-i-. *ll#ff^4, 9 2 3. 7 7 4-i-S 
XJ-^m^^W, 5 . 0 4 7. 6 8 7 €•^^C|B«$^^TV^ 
5, N, N* -i^^i^/W-N, N* - (3-^'?^/V'7 
ai-zW -1, 1' -t:'7 3;=./P-4. 4' -v^T5 

1. 1' -t'>^ (4-v'-p-hy-'V'T5/73i = 
>'W) i/^'a^^^^y. 4. 4' -tr;^ (N- (1—^-7 
f^/V) -N-73i=:/VT5 /) If7ai=/1'^W3^§1ST 
5 #M¥ 2-31 1591 -i-^i^f^trlEft^ 

tbTI/^St K7y>"(t:-&i^. >|tB#ff^4. 9 5 0. 9 

5 o#^«»c:ia«$*xTVN5->9if>"fii-&^, ^-^^^ y 

/VJ?>7K y v-^ V(Appl. Phys. Lett. . 5 
9#, 2760 H. 199 l^#fi8) ^WSS^^*+J|S|-*S 

[0 0 15] Jiia(D*^lE?L*|j^tt-mM**fc5l/M4 

^t^^«jfet- i 9 StrlEiSSiS 2 a ±»cag-t-5 r t J; 

:xf>'3-hfe^(D:^»lcj:?)*^2 a±tcM^ 
S:JSLTW«liEfl,$iij^l3Sr?f$^-t-5o 

mmti^xit. 7Ky*-7K^-h, ^^yryi^-h. 

<. 5 0aft%ti.Td5iffibV\ 

[0 0 16] n^mmm<om^\z\i^ mn^ ^wtJEnm 

j|^*t*fil:K^§^l*5l-sSE$tvfc/V5'/KtcAn. 
^rtSrSa''<C«^^>-^-^l 0-6To r rgSl-*-e# 

(#W¥4-3 2 0 4 8 4^^«#fig) s ^vy^^y 

0 6 9 7 7-§-#RB) ^ 7 7- (#^^4-1 4 4 
4 7 9-§-#B?.) % 1 0-3d^^ 1 Ofii%(73igST' K-7° 
LT. 7y— ^-vy Tt bT<DiE7LSr4^$-ii:. -(S^E 
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[ 0 0 1 7 1 jE7L*ISS 3 (DHimH, 10-3 0 

0 nm. U< f±3 0~ 1 0 0 nmT'fcSo :L<Di:o 

10 0 1 81 JE^LtSi5IS3^cffl^^bl^5^g«l«■i^i:bT 
rtut><D*!l«|jE7LfiJi^ttCVD}£. ^^X-^CVD 

^y<^y$'^m\^x'ofm^it\^^. mm 

0~300nm. JfS L-< fi3 0~ 1 0 0 nm'CfcS, 

[00191 jE?L«ji^ji 3 <D±Ki±mmm^?&^m 4 

tf)^!Z^mxh^o 't(Dtcib\ui. ■m.^m^tii!>^±^ < ^ 

loo 2 01 ^(0J:5^i:*#Sr?il:^--r«-iPI-i: bX. TIE 

2 7 4 5 2 ; 
[0 0 2 11 




-M 



[0 0 2 21 (^t^-. Ri /'^v^LRS (i« «-^3Slz:lc. 

r/w-5r^yvs, ry/wSs vr/s. r^/m. t^y 

ti5^#^1«^iia5r^ MIlBe. Zn. Cd. A 
K Ga, In, Sc, Y, Mg, Ca, Sr, Co, 
CuXflNi Sr^L, n 1 3 -e<DS?gC-CS> 

(pj|:^b^^^. 116 2H, 1 9 9 2^ ; JJJffi'^S. 
6 2^. 10 1 5H. 1 9 9 3^#K) ; 
[0 0 2 31 

[^t:2l 

R? °« 




[0 0 2 41 (iCtf, R9 /£V^URl2,i^ #>!r3Ilz:lC, 

^i". ) X >^'5^y/vr5x-^*^y*-'J<-4^-b (Ap 

pi. Phys. Lett. . 61#, 2 5 0 3M. 1 
9 9 2^#Ra) , TI2«|jt^t-:^-r::^-^f-v'Ty-^/W^ 
(0*<t;^^. 1 5 4 OK. 19 9 i¥#fiS) ; 

[0 0 2 51 

Ht:3l 



Jl3, 



N-N 




»14 



[0 0 2 61 (^'^'. Rl3st;;Rl4{i^ =§.^3i5i:(C, t [0 0 2 7l 
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10 0 2 8] (^^. Rl5St/Rl6tt^ #>!f3ftiz:iw. t 

/VT^/S^5r^i^-ro ) . T^^^Vffil&m (J P 
n. J. Appl. Phys. , 32 L511H. 
1 9 9 3^#fiP,) . Tlfi«3t^J-*-rT/V^^i?i.«tflc 

(^BB¥5- 1 9 8 3 7 7^r^«. #M¥5-2 143 
3 2 ; 

[0 0 2 9] 




[0 0 3 01 (^4^. Rl'??fcV>LRl9(i. ^^"^tLXC^ 

[00 3 1] 
Ub6] 




[0 0 3 2] (S;*. Ll >il^UL5 fl. ^-^JfiitJC. 

tt, ii^s 5-2 0 0nm. ff* L< ft 1 0— 1 0 0 n 
10 0 3 3] ^«l5g3tS t>*«iE7L$ai^S t l^«co;^ffi 

(J. Appl. Phys. . 65^, 36 lO!!:. 1 



(4, 6-v^p«^/V-7-3i^/l/^-vy , 
3 3 9, ^-^y>4 7 (7-v^:3:^/VT^ /-4-^^ 
/Vi^-vyV') , ^-ey>-4 6 6 (7-v^:3i^/WT^/i> 

[c] i^^-ey , i^-^y >'4 Kn:^V 
-4-p^^/Vi5^-7y V) , tJ'-^y>'4 80 (2, 3. 
5, 6-l H, 4H-V" Kyt: Ko-8-^^/l^^y y 
v?/-<9, 9a, 1 -g h>i5^-7y >-) ^O^-^y 
-fb-g^ife. T^^) K:^> 4. 4' -t';^ (x. y-i^i/'T 
y^^^y W) 1:^:7^::^/^, X h ^ ^/V:/ ^ i/m V, 
7-i/p<^/VT5: /- 1 -y ^/V'-4- h y ^'/V^^D^ 

^ / - 1 ^/V- 4 - h y y^/l^i^D ;^ ^/V- 8 -Tf-* 

^jui^m(n>T:^^/^iy\\L%m. 1, 4-b'>^ {4- 

[5- (4-tf ^'^^y/i-) -2-:^^i^>^y /i^] 
y/W ^>'if^^^o;^^y/v^>'-ewi::-&'4^. l, 3- 

1 , 5 -i/:7:ii3::/i^~- 3 -;^f^y /w- 2 — t'^>/ y 

(Ot-^^y^y ^^jk-a-l^. 2-T^/-6, 7-v^y^/l— 
3, 4~i/t Kn:7'-r y i^>'-4--;r>'^0:/7"y v^V- 

10 0 3 4] mmw^?^%m4(D±\a'±^m^^ytm 

[0 0 3 5] ^«l^fe^)tgco^t3^i LTtt. 8-tK 

Bg5 9- 1 9 4 3 9 3-^^#. Jpn. J. Appl. 
Phys.. 3 2^. L5 1 4H, 1 9 9 3^#fig) . 
■t*:7 :$^7W ^ K^^i^ (J. Electrochem. 
S o c. . 13 9#, 3 6 1 OH, 1 9 9 2^) . 
v^T^n t-y v^^/^^fi^ (i|#&B¥3-3 7 2 9 2 -g-^Z^^ 
#Rg) . P t-y i^>'Sliif^*: («pW¥3 - 3 7 2 9 3 

^'hn^m . -i-y^v'yi^m^ (#p?3¥3-2 0 3 

9 8 2-^<i>«#RS) ^;?)S^tf e>;h.^o 
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[0 0 3 6] mmm^?^^m4(ommt. 5-2 

6 0 0 nmJe^±co&ftT*^)fei-5ii5 

;>«^/WT^ /x^^y -4H-t''7>^ (DCM) " >^ 
i:g^b;fcfg«5 b(;i K-:/Ufct). lil 3 9 

J: 9 {cm^?&^m<o\^m(omi$^ 5 f K-:7^-t"5 r 
[0 0 3 71 ±?d.m^^ytm<D^ytmm^\^±^^^ t 

ir^-t (J. Appl. Phys. , 6 5^. 361 

OH. 1 9 8 9^#fiB) iy:^^X-h^o ^CO*^. 

/V) -7-N. N-v^:3i^/vT5: /^-ry >- (^-^y 

5 3 5) . 3- (2-^>-/^T>^y /V.) -7-v^^5^ 
/VT^/^-eyv (^-^V 1^5 4 0) . 2, 3. 5, 6 
-IH. 4H— r h^fc Kn-8- h y :7/i.;t-np«^/V' 

^/y>^y-<9. 9a, 1 - g h >^-^ y :^ (^-^y 

>^5 40A) . 3- (5-^nci-2— O^V'^ryy 
/l-) -7-'V?^^/i-T^ /^-^y >^ (:^'^y>'3 4) . 

4- h y :7/v:e-i3 7^^/v-if^y v^/ [3. 2-g] ^ 

-^V^ (i^-^yv340) . N-^^/^-4- N y y^/v 
;t-ci;^^>ri.-t*^y [3, 2-g] ^-^Vi^ (^-^ 
y>'3 5 5) . N-;?«f'/W-4- h y :7/V:*"D;^^/V- 

[0043] ^<D;*-dff-i^T>/— /V-^^^ (A p p 1 . 
Phys. Lett. . 5 5#. 1489 M. 1989 
^;Jpn. J. Appl. Phys. , 31 18 

1 2M. 1 9 9 2^pm) -^-tnfjSrPMMA^W^^fla 
(d^tfc Lfc^ (Appl. Phys. Lett. , 61 



t'^ijv?/ [2, 3-h3 ;J'-ry>', g-v-ry-i, 

2. 4. 5-3H. 6H. 1 0 H-x h 7 k K n - i - 

e^y [9. 9ai-gh]^/y 1 o- 

(^-^y i^3 3 7) 4?<?D^'-^y Wk-S-'felx 2. 7- 

^3tfe^>45±IEJ^;^ h*tip|-lcK->^$n5fi»±l 0-3~ 
1 0^/V'%©«5H-4S»* LV\ 

[00 3 9] ^mm(o^mm^¥t%m^(ommi: x^x 

[0 0 4 0] 

[^ 1 ] mm/iEimmm/^mw&?&^m/mmi^^^ 
l^ffi/IE^L«^i^6e/#«wfe«afee/=t«li^lS3ts/m^^ 

s/mm 

[0 0 4 11 
[^t7l 




[00 4 2] 
Ut8] 

m. 2 7 9 3M. 1 9 9 2^#^) . X»*nS7K*^b# 

;i5^(f f,ix?.„ m,'f-^^m<^mmii. 5~2oo 

nm. L< (i 1 0~ 1 0 0 nmT'fc-So 
[0 0 4 4] I1ID<. ±IB©««^t::JoV^T. I?- 
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' 7 5##fi8) , ^-t^ V Ki^^b-a-'fel (#S¥5 - 1 1 6 
2 0 4^#RS) . i-y-f-^^y^^t^ (#ffi¥5-l 1 6 

2 0 5##RB) ^ mWti^V 3^'(li'&#5 (!|$S¥5 - 1 1 
6 2 0 6 ^#RS) . V'fb-a-ifel (#IS¥5 - 116 

2 0 7*#Ra) «*5we)ns„ 

I 0 0 4 5 1 |^ffi^«?^Ji:tt, ii^. 2~ 1 0 0 nm, 
fSi, mi i:f4iSftro«ii. EP*), «te±»J:^^2b. Jfi" 

4 . jETLiii^ie 3 . 2 a (DflMlca^-TS 

[004 6] *%BJ(7)efe^)tSri-5*^m#«^*^ 

1004 7] ia5fcS5b;fc^^«)ttc*5i,>T. 

:7^/v^— 12, 13. 1 4»i;^f7;=^SS 1 1 

fos:s§^*m^isi 6 (-< vv'^'A • y^xmtm. u 

^^-12, 13. 1 4$rjiLTRGBcD/N°^ — 

y^-y^-^Hy ^;^l 5 t LT»t;*-^>-Sr 

[0 0 4 81 ±fB<D;<;7— 7<f /v^— SrSx.fc7/v*7 
iri'iS, :*:^S<o*^i6*)lc:fiT^7^'f::^--vhy:J'^ 
b y J5';^I5]^Sf4*7-7^■/^;^'-^iu^%t8l^s^^^*'F• 



(004 91 *^0^O^^a#%^-^^/H4. X Y<D'v 

^#®*co^^ff^Sr-^x, X;^[S](0S*i(t#(4i 7-r 
5„ rw/^4^/^{w*J^^T^4, 'S-iB^wiHiKifc^^^y^ 

m. *^4^®sr*fti^-r.5fc*<D^*yd5£«gt^is. ^ 
m(omwjw\^titm\^x. iii^s m^icmti^mM!&& 
(00 5 01 sk±i)m^m£^^(ommxi>i,t)K $ b 

(TFT) i: = >-rV•*^i*^e>7fc5T^'X'f 7' • -v 
TFT (TFTl. TFT2) i: 1 0(0=" i^-r Vf- 

(c) i)-hm^^n. m.mmmt:^^v\i.i:m^\^x\^^ 

5o lg®)ffi-^ffll-2o01^S (SCANm®, DATA 

[005 1] iWT»C3Sl^^(^>«jf^SrSiM-t-5o H 6 ©HIK 
ia±-CJ4TFTSrFETt L.T^mi-'Tl^S*^ TFT 
J±a*6^lC(4MO S - F E T i «P Lfcmm • WiY^X'ii 

tttCON/5^0FF*^CD{f-§-^-^^5o ^*^-t-5fcJ6<^S 
mii^SCANmMX'i}^ . m^^-^x.^9Mi^DAT A 
mmXhio V^*x S«^Jt^^BP*)SCANff^ {SCA 
Nm^S<^A;*fB-§-) I GHCD^, TFT 1 (40N^ 

m^^^j:*). ^mm.mFE(om.m^^ATAm^*^HiG 

H'feejH I GHIC, LOW?i:6>LOWi:i^cSo t^oT. 
DATAff-§-*SH I GH/£fcTFT2f40Ni:Jje«?> U 

mmmm(omm am Gutfi^o d 

ATAff-g-;55LOW/^fe»4TFT2»40FFi:^<C!?, HI 
W, IP*>. ^SJ^^^^fwJfcom. TFTlttOFFi: 

/<c5/i^ '^^FB^s1^FEom{il±=>'T'>'■t^c^cJ:•3^^^# 

^ivxmt'^-f^ DAT Am^A^^it\^XhiiitlMi<L<'^ 
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[0052] Ti''r^^--^y- y ^';^[HlKI-ffll'''btv5 
TFTCD^t^t LTti. ^SK-vy^^' (a-Si) , 

ysv (poly-Si), -fe U>"(t;;*' K 5 
A (CdSe) i!)m\fhni>. TFT^jgi: LTJ*. aS* 

)^it?iJtbT, jS5;^^:^S^3t»a-S i TFTSr|217tc: 
^-To ;</v^Stg2 10±{Ca-S i TFTttM^^H 
5. y- h®SB2 2 t LTtt, Mo. Ta, Al. Cr 

ti^o v-hi&mm2 3t\^xn. v-yav^^bM (s 

i Nx ) -tWilC iSa-S i B 2 4 t n 

+s a - s i s 2 5 $H5o v- y =■ '^mtm ( s 

iNx). iMa-S iS^S:t/n+ Sa-S igti. il 

Sa-S i«2 5tw^,Sr?i^^Ufc^lC. y-;^^t/Ku 
-f>'miS2 6a. 2 6b^JF^^-r5, y-;=^s KU-O- 

ia<Da-S i TFTtc:*iV^Tf±, h mttt- ± U 

a - s i ^*ft:»^ffi^c@?t>i5Kjg$^^^ 

Oc. n* Ma-S i »im^l^<^mit«^i!)SrP3t&{-i"?> 

[0 0 5 3] ^>-7'>-^M.nmM^m^\iT¥Tm(o^ 

T hy ^^iHlKgC^)- (TFT3 2j&t5='>'-7'i^-y-3 3) 

»*I6^3 6-t?^l^g$^^5. gpjmsT'fc?) i tos 5 
M:fy7—y ^/^^-^—^ 4<o±i,zjB^^nxi^'o . 

JB^t05#gll6)tS*s«g $ tb, $ tci^S 3 8 $ 

ttSo ±ISif6i^^3 6liTFT<7?y-;^/'Kl/'1'X«l3l 

T% A^^iJi: LTti. v- y svgS'fl:^, -> y aVS'ft:^ 
^*s^^fb^^, :li^6)©i^fei^^iCVD^fe. T'^X-eC 

t-5o mmumui^xi±. ^%itmm^m^^x±w.mu 



$tfCV^5-7 K y ^«)t»-*5«t 5 J: 5 ^^Cl^^<D/^^'- 
= >'i/*SjK«5lf /j: < , mm 38t mmm 3 7 (djk^h^ 

^ic, mm?tytm\cy^-i^^^^^7;f n y y^/^^ 
[o 0 5 4j HI 9 {CI Tomm'^mtT-^^y-^-y ■ -v h 

[0 0 5 51 :^^BJlct5^,^Tfi. 
[0 0 5 6] 

irnnm] :^?&m^'^^MRxj^mii&m\zX'o,x% 

[00 5 7] ;tf7>«.Sffi±tC^ Vi?"? A • y^y^m^i:^ 
(I TO) aiWgi^JKSrl 2 Onm*taUfet>roSrT-fe 

h iz-C'ie^Si^^, *e7kT-7Ki5fe> 'TyT^D tVUT/v^- 
zw-e^^jSiJlc^, eiffig^-elt^. UV/;r>^>i5t^5r 

dS2X10-6Tor rieATtC/i5*-C»l£»'KV7'Srffl 
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